Iowa (Anonymous, 1970) . Common broomweed reproduces from pubescent achenes, 1 to 1.5 mm long and 0.25 to 0.5 mm at their widest point. The upper half of the single-stemmed plant is muchbranched and produces 5 to 10 small, yellow ray flowers per branch.
Depending on site conditions common broomweed may grow from 5 to 10 dm tall. It is not toxic to livestock and is grazed by sheep and goats. However, cattle apparently do not utilize it to a great extent.
Common broomweed can become a serious problem where overgrazing or drought reduces the grass cover on ranges. It invades most Texas rangelands with no observable preferences as to soil type. Efforts to control common broomweed with herbicides on semiarid rangelands have met with varying degrees of success. Since data on common broomweed have not been available, most control methods have evolved from ranchers' experience. Research on other herbaceous broadleaved weeds in grasslands such as musk thistle (Carduus nutans L.) (Feldman et al., 1968) and scotch thistle (Onopordum acanthium L.) (Young and Evans, 1969) has shown that the stage of plant development influences susceptibility to herbicides. Little data are available on phenology of common broomweed and the interrelation of growth stage with its susceptibility to herbicides. The objective of this study was to investigate the possible interaction of phenological development with susceptibility of common broomweed to several herbicides. nual grasses such as annual dropseed (Sporobolus neglectus Nash) and little barley (Hordeum pusillum Nutt.). A dense, uniform stand of common broomweed existed at both locations. Herbicides were applied to overwintered seedlings during stem elongation or after the common broomweed initiated formation of floral branches. The herbicides were applied to 7 by 25-ft plots with hand sprayers at Spur and each treatment was replicated 4 times. The treatments were applied in triplicate to 17 by 75-ft plots with a truck sprayer near College Station.
Materials and Methods

Experiments
The studies were designed as randomized complete blocks arranged in split plots. Dates of treatment, corresponding to the various phenological stages of common broomweed, served as main plots and herbicide treatment as subplots. Herbicides and rates applied in 10 gpa water at both locations were (2,4-dichlorophenoxy)acetic acid ( Analyses of variance were conducted after adding 1 to the density in each sample and converting each sum to its logarithm. This transformation is suggested by Steel and Torrie (1960) for analysis of positive integers which cover a wide numerical range. The data are presented as percent reduction in number of live plants in the treated plots as compared to the appropriate untreated plots.
Common broomweed in untreated plots and outside the experimental area were used for phenological measurements. At approximately two week intervals, phenological stage, height and number of leaves were recorded for common broomweed in these areas. Similar observations were recorded periodically across Texas from Spur to College Station from 1968 to 1970 to substantiate data from the experimental areas. ling emergence began to decline by mid-May at both locations.
Results and Discussion
Also present in early March were overwintered plants, about .1 dm in height, with 2 to 3 true leaves. These plants occurred as the result of fall germination.
Since a rosette is defined as a "basal cluster of leaves produced on a very short stem" (Porter, 1959) , the overwintering stage of common broomweed is often referred to as the rosette.
However, since a central stem with discernible internodes was readily apparent, common broomweed germinated in the fall will be referred to as "overwintered seedlings" in this paper. By April 1, the stems of some plants were rapidly elongating but most were still in the seedling stage. The few plants with stem growth were .15 to .3 dm tall and had 4 to 6 well expanded leaves. Stem elongation was initiated in the entire population by May 1, and growth was rapid to the last week in May. On May 15, the common broomweed were 1 to 1.5 dm tall and were readily visible in the associated vegetation. Floral branches were evident near the stem terminal by June 1. The plants ranged from 3 to 5 dm tall. On most plants, all floral branches were formed by June 15. Floral buds were fully formed by the first week in July. Some flowering occurred from July 15 to September 1, but peak flower production occurred in September and October. There was not a significant difference between study locations or years in the reaction of common broomweed to herbicides in this study. Common broomweed were most susceptible to herbicides SCIFRES ET AL. during stem elongation at both locations ( Table 1) . The average reduction in number of live plants by herbicides was less after the onset of floral branching. In most cases, spraying older plants caused typical reactions to herbicides such as epinasty but did not prevent achene production.
No reduction in common broomweed stand in late summer and fall resulted from spraying with 0.125 lb./acre of 2,4-D on April 1 (Table 2 ). This was due to germination subsequent to 2,4-D application.
Increasing the 2,4-D rate from 0.125 to 0.25 or 0.5 lb./ acre increased the percentage of common broomweed seedlings controlled.
Regardless of 2,4-D rate, there was a trend towards increasing the control of common broomweed at initiation and elongation of the central stem. However, there was a reduction in percentage of common broomweed killed at all rates of 2,4-D if treatment was delayed until formation of floral branches. Control levels of common broomweed from applications of 2,4,5-T near Spur were similar to those obtained with equal rates of 2,4-D at the same dates.
Applications of dicamba at 0.125, 0.25 or 0.5 lb./ acre on April 1 resulted in reductions of 99 to 100% in the number of live common broomweed (Table  3) . As compared to the results from early 2,4-D l Plots were evaluated in late August at both locations.
2 Means followed by the same letter are not significantly different at the 5% level. Means for control plots are "0 a." applications, residual dicamba evidently attributed to increased effectiveness by controlling seedlings germinated after treatment.
However, there was a trend for reduced control with plant age using dicamba except where 0.5 lb./acre was applied. A 
